Research on Underwater Color Image Compressing Coding Basing on Wavelet Transform by 陈华宾
 
学校编码：10384           分类号     密级         
学号：200130003           UDC                     
厦   门  大  学 




Research on Underwater Color Image Compressing 
Coding Basing on Wavelet Transform 
陈华宾 
 
指导教师姓名：许  茹   教授 
申请学位级别：硕          士 
专 业  名 称：无 线 电 物 理 
论文提交日期：2004 年  7  月 
论文答辩时间：2004 年  7  月 
学位授予日期：2004 年  9  月 
答辩委员会主席：             
评    阅    人：             




















Research on Underwater Color Image Compressing 
Coding Basing on Wavelet Transform 
 
































































SPECK 编码的方法对于一幅 256×256 点阵的彩色图像完成了容错设计和计算机实现；
与此同时，提出了在水声信道中彩色图像的传输采用信源信道联合编码的思路。 
 
















 The researches upon ocean environment are of great meaning. One important part of the 
researches is how to transmit multimedia information exactly and efficiently in the underwater 
acoustic, which includes data, voice and image transmission. It not only refers to channel 
coding study upon the complicated and being narrowband underwater acoustic channel, but 
also plays an important role in the compression coding of color image information with great 
data quantity. So this paper is to find a kind of image coding with high efficiency for the 
underwater image transmission system, which has high fault-tolerant performance to restore 
image well. 
 This paper studies three kinds of image coding schemes basing on the wavelet 
tranformation: EZW, SPIHT and SPECK, realizes them on the PC and shows the experiment 
outcomes. Basing on the analysis and comparison of the outcomes, SPECK is selected, allying 
with the multi-description fault-tolerant coding to form the special image coding using in the 
underwater acoustic channel, which acquires good results in computer realization. Then the 
special chip for image coding ADV611 from AD Company and DSP of 54X series are used to 
design the underwater image transmiss system. 
 The innovations of this paper are using SPECK algorithm combined with fault-tolerant to 
realize the color image coding, and bring forward the idea of source-channel joint coding in 
image transmission in the underwater acoustic channel. 
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   英国伯明翰大学进行的浅海域视频图像传输研究，采用参量阵和 DPSK
方案，用 40瓦的声功率传输 16个灰度级的图像，工作距离 2000米，误码
率为
2 310 ~ 10− − 数量级，所开发的图像压缩算法是基于小波的，它采用了
一系列的创新技术以确保图像衰减的缓解，包括“基于分层树形的集的分拆”
(SPIHT – Set Partitioning in Hierarchical Trees) 算法，用它来根据重要程度来
对图像的信息进行排序；“错误恢复熵编码”(EREC – Error Resilient Entropy 
Code)算法，用它来对最重要的图像数据提供更大程度的保护：“速率可兼容





据传输速率将达到 56 kb/s，每天的数据传输时间可缩短到 1 0 min左右；预
计到 2005－2010年，数据传输速率将达到 1 MB/s或更快，对相同的数据量，

























(1) 高密度 ── 320×200(像素)×16(灰度级) 
(2) 中密度 ── 160×100(像素)×16(灰度级) 
(3) 低密度 ── 80×50 (像素)×16(灰度级) 
二、帧频 
(1) 高密度 ──32 秒/1 帧 
(2) 中密度 ──8 秒/1 帧 











 第四章 结合水声信道的特点，对 SPECK 算法进行容错性编码以适应
水声信道的要求，并用MATLAB进行了仿真。 
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